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1.2. BIRTH DEFECTS 



About^%of ali the children boni in any hospital or in any country or in any year will 
have a sigmficant congenita! abnormality— one which is of more than cosmetic concern 
and which, uncorrected, will jnterfge^tlijK^^ 1.1 A). Although 

such anomalies occur in only a KB traction of ali newborns, they cause a much larger 
proportion of neonatal and infant deaths, a nd children with birth defects make up about 
30% of ali admissions to pediatrie hospitals . Furthermore, these problems appear, by 
defìnition, at the very start of life, and many affected individuate require chronic care for 
decades. The burdens imposed on these people, their families, and socieT^Hargeare 
enormous. As yet, the great majority of birth defects are neither detectable hv pre.natal 
jOTOftltì noi' nrfiYrnlflhlp» and thus the impact of these nr oblems ha s not decreased 
desp ite ali the advances in other areas of pediatrie medicine . 

Almost ali birtn detect syndromes are exceedingly rare , and a practicing physician 
would be expected to see only a handful of such cases inTiTor her professional lifetime, 
yet there are so many different disorders tha t even a specialist in the field will never gai/ 
experience with ali of them. Therefore, the approach set forth here depends not on rote 
memorization of the features of rare syndromes but on recognition and analysis of their 
component anomalies. 

For purposes of conceptualization as well as for ease of discussion, it is helpful to 
divide birth defects into those affecting one or several organ systems (Fig. 1 . 1B). A further 
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Tabella 14.3 
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Down syndrome 
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Re intuii y. £i Ji^ì?jio4iv in ; , chili! wnh congenita] abnorfnalirics bear* many timi Lume* to 
ine work afa detective in tolving i crime. The phy«ician is confronted w i(h ihc erri prod* 
nel of evcfit* ihjL iouk place wcefcs or monta, before H misteri yml usuati) un^Uhpck (ed He 
musi uve evcry iivailublc phytiuil due. maritici- with (he testimi it\y of " wiinei*», 4 ' totry 
io recnnstiucl the crime, ir he curi solve ine my%lery and hJrntify the eause oi ihe 
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urlante*, ihc "'culprit* 1 can he permanenti) 1 renio, ed rruin circuLulion, ai in the case of 
thàlukxtiiJe antt r il i* tu he hnped* rubella. 

SutcK ihc fklional aivlictype for observai um and ded uc non is Sru-rl-vk Holmes Uh 
uncwwy obi! iiy lo consum t liticai chain* of reuun mg from the moni obscure e v i dence 
his madc hi*, name synonyniuui wiih the wo*d "detective." J betffiJy rccuniuicnd itic 
storte* of Arthur Conan Doyle a* bcdtnnc readm^ ibr anyonc inlerentcd m the un atid 
sciente uf ob*e rv utiou A number of quorationi from ihese work* nave been inscrted «t 
appropriate places in this text, in* so much a* ~comÌe felici/" a& to emphusiac ihc vaine of 
eertam general principici in ihe dianosi s of dvsmoFph.jc conditkins. 

While the detective ana[og> shiMjld nnt bc siietcbed too far. the principio of carcful 
data gaithving, minute nb*crvation of vuhite physìcal elues. and deduco ve reasoning do 
l'orm the basi* of ay«i!HiiphaLogfe diagnosi*, and thewr techniqu» air incomprefeJy ad- 
dressed in rexlbook* vi physkaJ esaminai iofl anJ compilai finis of birth defeci "syn* 
dromes," Un* torte ia intendo! to deMTtbc the melhod* used by dy*morphologì»u lo 
filler ciuci from rhe hisiory jnd physica] esaminai ion and io outlinc the tettoning 
processe* used to tench u rncantngiul diagnosi* II is iniended primariN fur the inslroction 
of home officerà, fello**, and practicin^ rbysitians, and ii^umn a back^mund in 
t lioìcal medicine anu, pjnkiularìy, pedtiitricf. 
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Neural cube defects 
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Cataracts caused bycongenital rubella 
Limbdefects caused by amniotic bands 
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Congenita! hip distocation 
Talipes (club foot) 

Skeletal dysplasias, e.g. achondroplasia 
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Apert syndrome, Down syndrome, . 
fetal alcohol syndrome 
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Caused by environmental factors . Recurrence risk is usually very low - 
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Caused by medianica! compressori. Recurrence risk depends on cause 1 
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Mot genetic, although cause is not known 



Medicai Genetics 
lan D.Young 

Oxford Univ Press, 2005 
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Fig. 10.1 Growth charts (male), (a) linear growth 
standing he.ght); (b) weighf (c) head circumference- 
(d) mtrapupillary distance. From Tanner and 
Whrtehouse (a); Hamill et ai (b); Nellhaus (c); and 
Femgold and Bossert (d). 
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Deformation (Secondary effect) 




Compression or biomechanical 
distortion of an already normally 
formed body part which usually 



occurs after 8 



1 0 fetal weeks 



Ex: club feet, plagiocephaly, torticollis, 
contractures, dimples, joint dislocations 





Figura 14.10 - De forma 
zione: piedi torti congeniti 



Disruption (Secondary defect) 



• Compression / biomechanical distortion 
of an al ready formed (or to be formed) 
normal body part to such an extreme 
that the resulting defect looks like an 
anomaly 

Ex: oligodactyly due to amniotic bands, 
cleft palate due to glossoptosis; 
web neck due to nuchal edema 



Major Anomaly 



Basic alteration in embryo logicai 
development severe enough to require 
intervention and which potenti a lly has a 
long-term impact medically and/or 
psychologically 



Ex: spina bifida, omphalocele, 
bilateral cleft lip/palate, anopthalmia 



Anomaly (Primary Defect) 




Basic alteration in structure of a 
body part usually occurring by 



8 



1 0 fetal weeks 



Examples: cleft lip, phocomelia, 
anencephaly 
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NDT Encefalocele 




NDT Anencefalia 




Mino 



nomaly 



Basic alteration in embry logicai and/or 
fetal development which requires no 
treatment or can be, more or less, 
corrected 



Ex: postaxial polydactyly, absent digitai 
flexion creases, low-set ears, 
preauricular tag 



Minor anomalies 
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Polidattilia 



Minor / Normal Variant Feature 



• Low trequency (1% - 5%) congenital 
feature found in the normal population 
or as an integrai part of a multiple 
congenital anomaly syndrome 

Ex: simian line, 5 th finger clinodactyly, 
2-3 toe syndactyly, epicanthal fold, 
accessory nipple 



Multiple Congenital Anomalies 
(MCA) 

• Two or more structural primary defects in 
two or more body areas, or in 
embryologically different areas 

• Usually associated with a potentially 
recognizable syndrome 



Syndrome 



Recurring pattern of structural defects 
and/or secondar/ effects/defects that 

allow for secure recognition 

Combination of features most likely 
represents a specific etiology 



Sequence 



A situation where a single event (usually 
undefined) leads to a single anomaly (or 
situation) which has a cascading effect of 
locai and/or distant deformations and/or 
disruptions 
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Tabella 14.8 - Esempi di patologie metaboliche e ge- 
netiche materne, a rischio per H feto ^ 

Fattore di rischio*- Effetto - -** 

■ 

* Di^b^ejneljjt^n s uiino^dipenden te - cardiopatie, dì- 
tetti del tubo n aurate, renali, sellisi facciali, o lepro- 
se ncef alia, sindrome da regressione caudale 
Distrofie mhtonica - distrai fa miotonica ad esordio 
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connatale, artrogrìposi, cardiopatie, cataratta, ritar- 
do mentale 

» Fùnifchetonufia - ritardo mentale, ritardo dì crescita, 
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Prenatal Testing in a Fetus at Risk for Autosomal 
Dominant Polycystic Kidney Disease and Autosomal 
Recessive Junctional Epidermolysis Bullosa With 
Pyloric Atre sia 

Alberta E, Turco. Bernard Fetoel. Sandro Rossetti, Angelo SeEcoraL Sìranoash Manouirìan* Alberto 
Bn^asco, Gianluca ladini, Andrea Galimberti Beatrice Tassi* Licia TurolLa, Romano TeoGoni, and 
Pier Franco Pipxujtti 

ZiuttOife ofBi^xial 5m.ww and Gtn*fc*< Th* Vniutnwy of Verune Stkaal af Mtdicùié, Vdrornj >'AS.T., 3J»., SJt., 
PTPJ' Cytogtnctìs Laheratorv !CP t Clinica Mangu^i^ i-A-JST-. SSf J. Center far Intenta! Cuteiwoaa Dw***", 
/ iDraffrtfrwrnl Sérmatotofv 'and fratrie D*n^i^%v. L p iuw«i& c/ jVìEeA (AM. f Q.Tj> ì Deparzmtnt af ObstetnCl 
and GytecolDgy, Unùmùy Afiioo. Jtfùon (A.G. r B.TJ; Dtpnrtmtnt of Mi*£nn a Sedati afMrduxd GtM&B, 
UnìfMnitf ùfPadun, PaduA Jt-TJ, Jfix/jr 



Ajnniocentesi* and fetaJ ikin biopsie* were 
perfonned al 1B weeks af gesta don la ■ frutt- 
ai riak for auxnn n cr.aì dominant polycystic kid- 
ney di»ea*e rADFSD) and auto nomai reces- 
sive junctianaJ rpidertnnlysis buUoSa (EBJÌ 
with py-loria aCresla. A previotu son of the 
couple under bavestigation had dìed al 3 
monta» of EBJ. The motber of die proposito* 
baa. ÀDPKD. Geaetic Hnkage studies wer* 
carri<?d oul in 11 relative* i4 with ADPKD), 
and on fatai DNA obeained from cultured am- 
niocytes, wng 8 flankLng DNA markori 
ùghtly lìnked to che FKD I locus caro tu Ch- 
iome IÉp. and a DN A marker Unked to an- 
odi er patative ADFKD locui on cbroinOBome 
£p. Th e linkajjf e reatilte in dicateli that the fetm 
bad nat inberited the ADPKD ebromosome 
(pam ìbe affected metner* with a, djfljjnosiic 
peonracy of >9tì^. Ultrastmtrtural and Sanno- 
nohistCMlh cmìcal ■nalyseB of multiple fetal 
akin biopsie* ahawed do EEJ-a&sociatcd ab- 
normalitic*. Thu*, combkirìng receat mor» 
ph alo (girai and molefroiar diag^ostir 
methods, wp couJd show that the fenis was 
(ree frena bd tb disease*. After 40 weeks of ges- 
tation* a, normal mate infant wai delivered. 
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